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[0 0 0 1) 
[0 0 0 2] 

F P G A (Field Programmable Gate Array) ith S I Mik^ki'M^y'- ^ ^^^^/^ 

tLTv^^&o FPGAii, ^mm^(Dmmm^^^m-t^fztb(0)i^y^Ty:fT'-y)i^ (l 
m^^t^^tx-u^t-r^f^mmn^mmx-^^o l^-l. fpga-cls i ^r^ttt/i 

ASIC (Application Specific IC) K X ^mf tit^^h m^MBtm'Bli^ 

wmm^m^:^^Tbm^^fix\^^:h (Mx-tf. ^wxmi^Mo ) o 

mWXm 1 ] 10-256383 -^-^^ {^X. ^1-41^) 

[0 0 0 3] 

xis^. m^^e-v'K^tJ^xmiK^xmBim^^^x^mvxy^^^o l/w^ot. ^ 
mwt<^^<oWL^^-vm<om^ii't<omM/^x\^^^^ti,z:^j:^o ^- vm^^^f^x^^iz 

mm^i'j^^i2^t^iti:>^iz^ i;]^m^K.mizLs nm^Kwm^-r^^tiiz-titii, mmm 

^=^mi&^PDA (Personal Data Assistant) f O^^nM tL^ 

#x.^^i:5&*-e#tL}^. L s I (ommmm^^i^ii^^^^t-^^x^^o 

[0 0 0 4] 

FPGAtiii^«^co^ftgsjg/5^;^<. m.m^x:h^Km. ^x(Dm:^-^)^m<Dm^ 
i:'^mt^^tzi!i>. ^m.<Dy^^ y^b:^^ y^(Do^/o¥¥^mn-t^fzi^<r>mnm^ 

(Dy^^ -j^amm^iX^hm^X^^fzib^ mW-X^ <-^j:^o ^<r>fzt>. FPGA13J:;|> 

L s I {±x m^'^mM<r>fzt>\,zMw^ %fLh\zh.}fthz.}iifi^<. mmh^. tttg. ^ 7. 

b^i:'^#£'2> »||tw{±®Lt:v^;&v^„ ^h\z^ FPGA-Cti, L U T :^^<^) 

B#W=£:|l1-'l)o ^<r>fzib. |i|^JclIIJ^^^<^«J •?#x.«>^^:ffl^t3{±F P G A{±jgL-C 
[0 0 0 5] 

mm^m^-f^fzib<D^m 

[0 0 0 6] 
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[0 0 0 7] 

10 0 0 8] 
[0 0 0 9] 

mm.\t. ')^>y ^ ^^yy^)\^mm(Dmt3^^n^mtimm^^h\,zm^. 

)vm^<Dmti'tmt}LX j;v^o V ::iyy ^ ^a.^y)i^m^iiZ^x<D'^mM^^'^'y 

^kzxt5ir^:^h-i)^x%^fztbmnm-^j:^m^m'ifmix^:ho tfz. ^mmmt. 

[0 0 10] 

^m^xzfmmm^^m^i^xii x\r^o v ^>y ^ ^^yyji^mmit. mmmm(o0r^m 
n t . m^o^mmm<^mti t '^^(ommmm(ox:b <Dmmmm^m^-^m^j:i^mu t ^ 
■^A-cij:v^o ^mmm<7>0'^w,m(omikit. myo[^iz^t-<hfifz^mmm<Dmm-^\^ 
iz:m^^m.^^i^^fifzmmty)^ my5m-t^j:io-t,i^m<Dmmm^miz^mm^mi^j: 
< > ^^(Ds^mmm^]<7)mti tM^<o^<o^mmmii<^xt! iKomizmmm^m^mif^ 

tlfzmMX^-oXii X\^^o 
[0 0 11] 

^wsmmma. itmmnnm^mni)mm^j:m^x:^->xi>x<. m^i^. ^m.m.m<o 

0^}^^^ hmn^m^m'>Z^n'^m^j:nm^mmm (ALU (Arithmetic Logic unit) ) 

^{i. n-w>i)^hu^Y^Kfzm.^r-'S^\z:;:y)mnmt^m.^-r^o mmmm<o^nmM 

[0 0 12] 
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WLt-r^fskmi5mi:^^i-^o ^<^mm.<Dmm:ys^izx^t. mj&-f-^^^m^<DmM-d^ 

^ o 

10 0 1 31 

[0 0 14] 
[0 0 15] 
10 0 1 6] 

|14't^:^lt'S|W|-^?-^{i. |WI— iTtti^tB^SP^a-^r^-r^x^^-f^o 
[0 0 171 
(^*fe<^?^^ 1 ) 

mifi, iijs<^m^i'#^^2ks^gi oo^^ia-ejb^o ^iSiS^gi o}4. mMM^^ 

liIS&^g2 6 {± 1 f'-;' yi: LT^^^tL. V n 7 r;mi^ 1 2 . ^^^1 4. 

WI««B18. l*lSB:|^^^#liIJ^ 2 0 . m:dlilK2 2:fe J:Z/jgJ^lf|5 2 4 ^iSx-So V=i:^7 

[0 0 18] 

WL'^U 1 4 (4. ^1 14a, mi Wm.U 14b, » 3 ^^SR 14c. W>A WC^U 

1 4 d^J:a*S*^#l 6 «-JfrL. U a^^^^^jL^y^miJ^l 2 tcM»!OllIj^*fil^"tS 
fzttxo^^r-^ 4 0 =S:«#&i-'So 
[0 0 19] 

^j^^2 4{i, - ^V^'«y iJ'/N-y?. t LT^tlL, U 3 ;/ 7 a 7 1 2 Offi 

:t>:Sr, U n^^-f ^Jt.9y;mi^l 20At/t::^ic-r^o ft^Jbc^^itlill^ 2 0 is J: l7tH 
iHsll^2 2{4, 'PBx.i^T'-tJ'VU 5'7'7ny :/ (D-FF) * fc'coJl^HII^ t LT^^^ 
tL. U 3>7^^^7-7';i'liI01 2 0mil^Stt'5>o l*llH5t^Si^^llI5&2 0{4®j^f|5 2 4 

[0020] 

*#:e<Ji3V 3>-7^^^7-:/;v!III^l 2(4, m^<7)?«^*itg^^^6<J('IIOTfg^^aia 

-So #iiaiiii^o#ti t , ^aii]j^r^<7)g^i^gi#(4, is^^i 4 (ri «9tt^&^tLs^jg7' 

-tJ' 4 0 (ca-:^v*X^^$tL^o ^J' 4 0 (4, ^^]lTO#•JIl•C^fi£$^^-So 

[0 0 2 ll 
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10 0 2 2] 

5et'-:J' 4 0 {±. -r-^ 7 0-^^77 3 ^lyy ^ ^^yzTj^m^l 2 >y e>'i5^ 

-r'5>/ca6<^T'-^T-* !9, U =1 > 7 ^ ^ i 7 7';HiII^ 1 2 tc^tt-S^SHI^c^M^f^S 

^fiJL-CT-#^1gi^<^Ili^<^l£^T'-^ 4 0 =S:^^-rSo 
[0 0 2 3] 

1112 {i. 1 '=><Dmm4 2 ^^mLXX-^:h^^(Dm^<D^^r-:^ 4 0 l'OV^TM|§i- 
;5,7ti6(^lltr^<2.o 1 o<?)|3ll^4 2 =^:9-»JLT>fefiS;;&tL>S,lnl^^. r^S-iOHIi^J tf^^o 

^l5\^izm^<Dmfn!}^^m-^ti^^^iZit. ^(DT-^yu-^^yV Z 8 ^Sri^i^^Bf^cO 

fl5C'2>^P!if±. n>'7^^i7 7';HlKl 2 irisit^^aiilJ^Og^mTt'Je* tt^o 
01^4 2(±. ■7'-iJ'7n-ir7 7 3 8 0«:^i6]-c^9'#J$tLT^<}:v^o «:^i^ti:9**Ji-^i|il 

^ o 

[0 0 2 4] 

^^-f-<§llll^75«'; 3>7^^a:v7';HiI]^i 2 i «) fe:fciv^J^'^tc. I£5fe-r- 
^^^^3 2{i> y =i>'7'f ^aL7 7';i'Illl^l 2ti-7«yii>i^T-§^:*:§$lc^^J:9t- 
. 01^4 2 ^:S'#J-r>S>i t^i^Sf ^ tv^o lS^T'-^^«3 2 (i. >; n > 7 ^ ^"jl 9 7*;^ 
mj^l 2 tC:*5tt^^S|aI]^(^@e>^J«5tt7'-i5'7n-iJ^7 7 3 StCioT. 1111^4 2(0^ 
%1jm^%t>^o U 3>7^^jL97';v|iIKl 20Se^mdtf±^ ««^»lf|51 8:d^<bt£^7'- 
i5'^^fl5 3 2 t-f£x.^tLt:^> <£ < . t/i^i6f5'Itfl5 3 4 lCie^$tLTV>T^) J:v>o i/c. 
ftlJt»l 8 75^ 0^4 2<r>^n-)i'd^^Wi'^T-9^^U3 2 tcJi^LT^ J;v^o 
[0 0 2 5] 

m±O^JIl^llfT-t-* ^1 1 tc J: «) , fB'jjilfB 3 4 V 3 > 7 7 7';Hill^ 1 2 S-^ 
\^xmWu-f^fz^(r>mk<r>^'^T-9 4 0 =^l5'lti-'l.o It^O^^f'- 4 0 

-^4 Ob, ^nm^<Z'kmm.'f^fz^(r>WUm.r~9 4 ^ :BJ:?7MJIsIl^D^#fi£-r 
*/ii6<^^^r^-i5' 4 0 d-e*;&o I!t3^<^>^<l: < > ^^^OIS^t"- ^ 4 0 {±. 1 OOEI^ 

4r^7 7-;Hill^l 2 0EIi^j^mi3)Si:-C, 111^4 2(OW'^y-'-9 4 0 ^^^i" 

^ t . ^%m<Dmm<omm^m lo^^ tikt. m^mMoyA-^ ^ ^ > 7 -r 7 7';nii 

[0 0 2 6] 

I113{±, n>7^^a.77';i^Iill^i 2<^«fiKlll-e^;So 3:/7-Y^^7 7';v|lli^i 

'MiK^m^m^J:m^t^j:'oX\^^ho ^^X\i. ^Sill^S 0<^f?IJi: LTALU=Sr^-ro ^ 
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o 

[0 0 2 7] 

U*^@BS$:n.f^ALUTV-f t LTm^$tL<So ^1^<^ALU 1 1> ALU 1 2, • • 
1. ALU22. • • - ^ ALU2 YtcA:tl$tL^o mi^<7)^BU5 2 iCiSV^T^i. ^ 

'9^ ^str J: i9B^^(^^^t^^*s&t^j^o mr. ^ (x-1) s<7)^^fP5 2 i-e, to 

[0 0 2 8] 
[0 0 2 9] 

titmvx^ i^mu5 2^^mu5 2#i,zmmLfz^:^m^j:^o mm^5 2#it. mmm 
2#7!)^hw:^nui'mm.<DALV(om^^^^mtii-^^ti,nsm^j:m}&x-^^o 

[0 0 3 0] 

^^)ayy ^ 1 2 y }£y if-t^fzib<DW^T- A 0 =l:^^i-'?)o 

iRpiCT*- ^•7n-r}^^-738=Sr';3>7'f^':x9 y;HsIi^ 1 2 y 

o 

[0 0 3 1 ] 

miizm^x. mmomiS,^. mnu is it. i^(Dm^^m^-f'^fzib<Dm.wii<D^^ 
T'-i? 4 0 ^s^-r^o ii-e{4. mmuis^. m2K^-tm^4 2im^-t^fztb(D 
fg^f-^' 4 0. ■r^j:t>%^mmBA<owt^r-^ 4 o a. ^mmmB(Dn^r~-'$' 4 0 
b, ^m]B\^C(Dm^r-:$^ 4 0 c is x-a^^mM^D<D^^r~ 4 0 d^m^ir^i><D 
t-r^o mmu 1 s it. m^vti^^r- 4 0 ^m^^ 1 4 Km^-r^o wt^u 1 4 

t^o ^^i^Kumui Sit. ^^r-'}^ 4 0 a^mm^ui 4 aiz. WL^r-'S^ 4 0 

h^m2 IS^^ 1 4 b ir, ^^r- ^ 4 Q c^m3 1 4 c 13. IS^T'- ^ 4 0 d 

»4^^gl51 4 dlC-et^-r-So ^:i3. :^Mt3i5V^-C{4. tl^^ 1 8>&«iB1itl53 4:d-ibl£^ 

r-^ 4 0 ^^nxm^u i 4 ic^t^-r-s^^tcov^TUi^f -r^^id^ i s ^i^tt^ 
cii:55r<> =^ib^^u \ 4\zwL'&r-i^ ^i-xf^m'^^mm-t^fzif)<ommr-9^m'U 

irhRAM. (Random Access Memory) ^. ROM (Read Only memory) ^<r> ;^ ^'^) ^^k. 
t -r ^ i i: ^) wrtlT-* S o 
[0 0 3 2] 
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t>^i£^Si51 4^ l^y (v^ytf^-iT) ir^:iti)^h. ayy^ ^u-l^3>i 

^uyi^m-^ii. \H^:iimMwm^2 oisxv'mt}mm2 2i,zmi^^Mo ttzmmui 
>3^m&it4miJ'^>i$^-^^^o 

[0 0 3 3] 

-iJ' 4 0> -r^::b-t,l£^T'-^' 4 0 a> ^^r-d^ 4 0 t^Jfer'-iJ' 4 0 c^^J:<y''^^ 

T'- 4 0 d j; ^ 1 4 ^Mm-r^o 1 4 ^mi<7)m^r 

4 0^') ^ 1 2 izm^Am^-t^^ tKX^. ^i$^t Lx i 

ll]^;6-'«^$tL*C: ttC^r-So ffi:tllli^2 2{i> ^^f|5 1 4 J; I9 V n :^ 7 ^ 

[0 0 3 4] 

^ 4 0 a «rU :^yy ^ ^^y':f)\^m^l 2 r-^^&L. V n > 7 ^ 7 ^JVUlj^ 1 2±lc 
[0 0 3 5] 

mmui B7b^i^uyi^m-^^p^m^'m^wmm2 o^zmmi-^t. m^m^wmm2 

0{i. ^mm^AizX^ii!m^^'i:UW-r^ (;^-r-;'7'S l 2) o >^-r y T'S 1 OiSJith' 

f«^LT^2^^g|5 1 4 b^il^-t^o m2m^Ul 4 b{i. :^»JIp]1^B O^^r'- 4 
0 bSr'; =iyy -( ^^y^}\^m^l 2 K^^L. U :nyy ^ ^a-yyjvm^l 2 ±}iZ^^\ 

*^ j^i^$P2 4 ^:aio•c:s-i^lIIl^B<^)A*^^«^&$tL;s (:^xy/s 1 4) o ^MmmB 

[0 0 3 6] 

m2 0 ii. ^mmmB(Dmm^^'k^n'r^ (:^Ty:fs 1 e) o t's 1 4^xx/ 

:?^7-yfSiQ<r>7.Tvzf^m2'^'i^n^hn^o n^z. mmUiZiiK ^^#16=1: 

mm\^xmzm.^u \ 4 c ^m^-t^o mzwi^ui 4 c{±. :9^»jiiii^c<7)^^-r*-^ 4 

0 c =1 y y ^ ^ ^ y y^i^m^ 1 2 t'#^L> U n>-7i'^*i77*;HiIl^i 2_ttc^tiJ 

mmu2 4^m^r^mm^c<DX-tnzmm^fi^ u^yzfsis) o ijs-ionii^c 

[0 0 3 7] 

fiJW^p 1 8 ifWi^"^ y i^m^-^nu^WM^m^ 2 0 izmi^-f^ 

1^2 o*±^ ^mm^c(Dmmm^'i:%mr^ (;^x-;'rs 2 0) o ys 1 8*3j:t;^ 

mn\^xm4m^ui 4 d^rst^-T'So m4m.^u \ 4 dti. ^s^wihi^dc^^^t'-^ 4 
0 d^') ^>y ^ ^^y -rjvm^ 1 2 u 3 > -7 ^ 7 •/;mii^ 1 2 ±.^z6^n 

miiE#2 004-3074973 
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[0 0 3 8] 

^DcDiSkm^^^mtii-^ (^x^^T'S 2 4) o ^.-ry^^s 2 2i5XXf:^7-yfS 2 4<D 
d 1 8 ifiWSiM 1 6 «r«^J^9 LT^ 1 ISJgfR 1 4 a =£r^^U. V =i 
(0 0 3 91 

;ni]j^ 1 2iL\zm^m^\^. ^5^nw!<r>m3^''k<j^^nwsk(r>x-n\^-7 - k/^^ t 

mi^}^^"? ffi-To ^xu/T'S 1 0 ^ 7^ ■/ S 2 4 t tric:d>:*^'2>0#r^{i 4 ^ n ^:55>-t? 
* *9 > 2p:^Mo?^BcoMiM^S 1 0 J: t , p^ib ^x:^^ U n >' "7 ^ 1 2 <^ 

[0 0 4 0] 

Wm^ \ 8ti. rt§|5^^m#lill^ 2 0^J:rfm^3(il£&2 2 tc|WJ-<^^' n >y i5'#-^^«^& 

^^-r^iJ'ny ^''®-^coS»!<^41t*::lgJeLT^) J:v^o nWimM^W%2 O^J:U^ai:tJ 
01^2 2 ir|W|-<7):?'n'y^'B-i-^#^i-;5,;©>^{i, 2 ^\zmtiW^2 2 

•SL-^t£m^-^^^m-ffzt>(r)mikifi'SiM^'f£^o 1216 tw^L/i^HJ-c-fi 1 o<D0]^4 2*4 
■'J-'f i5';vo^«!lllIl^tr^3aL7t^a6, tbl:^jlili^2 2<O^^Wi^-hmWikW^^m:iSh2 0<D 

i&#^»i<^4f&t35roTv^-2,)6*. ja»iojt{±. mm4 2<D^mm'Bcxmtir^o ttz 

[0 0 4 1] 

FIR (Finite Impulse Response) y^)^^m^'^. :^mM<^MmiiZ^n ^i^mmW 1 
[0 0 4 2] 

|218{i. ia7T-^i-F I R7^ ;i'iJ'llIK'S:«imx.fcllIK«r^-ro IlJ^O^§=3fex.«> 
[0 0 4 3] 

;ViJ'#|gctC*S Lfce§mx.*^foTV><2>o *#fi<Jt^(i. -^m/ie* 1/2X1/2X1/2 XI 
/2t-, 2/16 * 1/2 X 1/2 X 1/2 ir, 8/16 =S: 1/2 t;g§mx.TV>;5,o 

#^l/2C9?ft^fi7"-i5'=t^m e-;' h v-7 h ^ i <!: "Cll^l? §i ^ o 1 tf^y h v^^fi 
[0 0 4 4] 

HI Oti. I1I9 tr^-TF I R7^ ;^'^IaIj^*=f.>/^*'f ;wLTf^^L/:T*-^7n-^7 
7 3 8 a Sri^-fo ^4^. " + " {iJn#«:^L. "> > 1 " {± 1 tT 7 h 

"MOV it7.)v-m(^^^7.im-ro i2^ort<, ■r-^'7D-^^97 3 8 aji. 7^ 

[0 0 4 5] 

HI Hi. :^mMmx^m-t& V n > 7 -< 7 y^^HIJ^ 1 2 *^1-o ^tc^lt^-C-Ji, 

tiifE#2 004-3074973 
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[0 0 4 6] 

HI 1 2 (i^ Hi 1 0 Km-^r-^yu~^y y38ai:.mil<^') ^yy ^ 
[0 0 4 71 

^l-ij-'f ^'JV-Cfi^ ^1^5eS|51 4 a**> ^ 7 3 8 a 1 J: t/^ll 

2^(7)1*I^S:> lg5S7*-^4 0 a J: 19 y 3 7 -f 7 :/;Hlj^ 1 2±ti«56;-r^o 11 
2-9-^ ^;^-eti. ^ 2 IS^SP 1 4 b 75^ 7*- ^ 7 n - "7 3 8 a 60» 3 Si3 J; 4 ^ 
^^T-*-i5' 4 0 b tcj; J9 U n > 7 7 r;HiII^ 1 2±tc«^ (v tr>iJ^ 
) -T'So ^3-if-Y ^;i/-e{i. ^3^5SSM 4 cji^ r- ^ yxn- y 3 8 a<Dm5^^ 
XV^me^-Off^^^. ISJef-^' 4 0 c 19 U n > 7 9 1 2±tc^^ ( 

tf>i^) -t^o )vx-ii. m^m^ui a d-^K r-^yn-'^r^y 3 8 2. 

[0 0 4 8] 

^ife^i j^^v^T. ALUti. > ">>i" . "MOV" osaso-^-eii^i- 
^rii^i^T'i^o h<^v7 hSr. 1 e-;/ h v7iJ'^r1S^|iI5flJffi-r^^ ttCJ: ij^ 

tLl3j;J9. 1; n>7'f^j-7 7';V|l]]^l 2<^llj^3S«1r/h$<T'§;S>o 4®«0^ 
^7'-:J'4 0 S:tie>. ©milBl 8iri3tt-S*'i'>^IlIl^f±. AigiJ'^y^ t^O:^ 

o 

[0 0 4 9] 

(lli&<^)?^^2) 

7 3 8 b Sr^-to " + " {iiin#=^, "MOV" ">>4"{i- 

4 h(^v7 h =g:. ">>3" {±3 H-y h<^5^7 ">> 1 " (± 1 tf h Ov' 7 h 

«-:^-fo ll!9<^^-e{4. ^iclf h<^'>7 ^ Sr 1 tfy h v7 h LTt'-^ 7n-^^ 

773 8 a *'f^^L/J:3&^ HI 1 3 0)mxit. ^Wi^ y V<7)'yy h ^^(Dttizr-^^ y^ 
-^77 3 8 b 4-f^5KL"CV^-2)o IH:^<ori: •f'-^ 7D-^7 7 3 8 b f±. 4m.<om 

[0 0 5 0] 

in 1 4 {4. HI 1 3 liZ^irT-'-^yn-ifyy 3 8 b*. 13 1 1 O V n 7 ^jj- 7 7';v 
Hi^l 2 ^fflv^THH-r^S^aj^^-To T'-i5^7n-ir7 738 b>5^'4S-e^^$tL, V n 
:/7'< ^i7 7*;HilJ^ 1 2;6^2^-e#^$tL-cv>-sc: t;6>t>, 7*- iJ' 7 0-^*7 7 3 8 b 

[0 0 5 1] 

^l-9--f i^;v^{4. ^l^^SISl 4 a75^ t"- 7 n - 7 3 8 b 1 ^:S3 J; 
2S<^|*I^*. iS^T*-^ 4 0 a I- ct 19 =i>'7'f ^^7 7';^lllj^ 1 2±tc#^ (-^y tf 
■f'S.o 112 -i^-Y ^;V-Ci4. ^2^^1351 4 b 7"- tJ' 7 n - i^*7 7 3 8 b<^^3 

m^xxj^m^ m<op^^^. n^r- ^4 0hKxy)v:='>y^^::^^ 7';niij^ i2±izm 

[0 0 5 2] 

llifeM2t*:feV>-C. ALUti. , ">>4" . ">>3". ">>1". "MO 

V" (D5mm-X^'^-t^^ti)^X-^:ho %mmi t&M-f^t^ '£^gj&ALU<^Mt4ii 
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j^l 2 \^>^^Lfzmm<Diiitjr-'S^^^^W-f-^^t\zX I9 . a6^J^5!kS=l:^ 
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